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bypass grafting
Tamotsu Yasuda, MD, PhD, Go Watanabe, MD, PhD, and Shigeyuki Tomita, MD, PhD, Kanazawa, Japan
Off-pump coronary artery bypass grafting (OPCAB) has been gaining in popular-ity in recent years. OPCAB might decrease the mortality and morbidity relatedto cardiopulmonary bypass in cardiac surgery. Although some devices, includingheart stabilizers or heart positioners, have evolved in recent years, one of the
concerns regarding OPCAB is the quality of anastomoses.1
Recently, Taggart and colleagues2 reported that intraoperative fluorescence imaging of
coronary grafts is a simple, safe, noninvasive, and reproducible technique in OPCAB,2 and
it can allow surgeons to make immediate surgical revision if necessary. However, some
surgeons noticed that it is difficult to assess the quality of an anastomosis with this technique
if the native coronary artery is not so narrowed. In that case, the native coronary artery can
be seen first, and then the left internal thoracic artery (LITA) is enhanced afterward because
dye is injected into the central venous system.
In this report we describe a new and simple injection technique using indocyanine green
(ICG) and the efficacy of the rapid imaging technique for intraoperative assessment of a LITA
graft in OPCAB.
Clinical Summary
Intraoperative fluorescence imaging was performed in 10 patients who underwent OPCAB at
Kanazawa University Hospital in 2004. The LITA was harvested in a semiskeletonized
fashion, and after anastomosis onto the left anterior descending artery (LAD), the LITA was
completely skeletonized from the anastomotic site to 5 cm upstream of that site. Fluorescence
imaging of the LITA-LAD graft with ICG was performed after all the target coronary arteries
were anastomosed. Epiaortic echocardiography was performed in all cases to examine the
aortic wall. Two milliliters of ICG was injected directly into the ascending aorta just below
the brachiocephalic artery with a 23-gauge fine needle, and the image was recorded imme-
diately after injection. It usually took only 2 or 3 seconds to inject ICG, and an additional
stitch for hemostasis was not needed. Unlike injection into the central venous system (Figure
1), native coronary arteries were not enhanced while recording, and the skeletonized distal
LITA was easily recognized. We always obtained clear images of the LITA-LAD anasto-
mosis, and it might be equivalent to the contrast enhancement in radiography with a catheter
(Figure 2). Moreover, it was also easy to assess the patency of the right internal thoracic artery
or the gastroepiploic artery.
Discussion
There are several ways to assess graft patency intraoperatively, including echocardiography,3
thermal angiography,4 Doppler ultrasonography, and angiography.5 However, all of these
have limitations in terms of quality assessment of anastomosis, invasiveness, and x-ray
exposure. Needless to say, whether the anastomotic site of the LITA-LAD anastomosis is
stenotic must be important because it can affect the survival of the patient. Therefore it is
imperative to know the quality of the LITA-LAD anastomosis during the operation.
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There are a few reports describing the usefulness of a fluores-
cence imaging system (the SPY system; Novadaq Technologies,
Inc, Mississauga, Ontario, Canada), where ICG was injected
through a central venous line.2 However, we found that it was
difficult to assess the quality of the anastomosis in some cases
because native coronary arteries are enhanced first if they are not
so narrowed. Actually, we frequently found flow competition
between native coronary arteries and grafts, and SPY images were
quite different from those obtained with traditional angiography
from a practical viewpoint. As we have shown with the images
obtained using this new technique, we believe that the images of
the SPY system with this technique were equivalent to those of
traditional angiography, and it has some advantages, such as being
a simple and less-invasive technique and lacking x-ray exposure.
To our knowledge, this is the first report describing direct
injection of ICG into the distal ascending aorta to obtain clear
images of a LITA-LAD anastomosis intraoperatively in OPCAB.
This technique has some limitations, including simultaneous as-
sessment of free grafts directly attached to the proximal ascending
aorta. We usually perform 3-dimensional computed tomography in
those patients to assess the patency of free grafts.
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Figure 1. Intraoperative assessment of the LITA-LAD anastomosis
with the conventional technique. ICG was injected into the cen-
tral venous line. Stenosis of the LAD was not so severe in this
case, and therefore the LAD and other coronary vessels were
enhanced first, followed by the LITA. It was difficult to assess the
quality of the anastomosis (arrow).
Figure 2. Intraoperative assessment of the LITA-LAD anastomosis
with the new technique in the same patient. Two milliliters of ICG
was injected directly into the distal ascending aorta. The skele-
tonized LITA was enhanced first (A), and the LITA and LAD were
enhanced subsequently (B). The anastomosis was mildly stenotic
(arrow).
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